Objective. We examined receipt of cervical cancer screening and determinants of screening for women with intellectual disabilities in one Southeastern state .
Cervical cancer, once the leading cause of U.S. women's cancer deaths, is now treatable if detected early. Death rates have declined in the past 50 years due largely to an increased number of administered Papanicolaou (Pap) tests, 1, 2 which detect precancerous and cancerous cervical cells. An estimated 85% of U.S. women received a Pap test according to clinical guidelines in 2008, which is lower than the Healthy People 2020 target screening goal of 93%. 3 Some women, including those who are uninsured, still face barriers to receipt of Pap screening. 4 Cost leads some women to forgo these screenings. 5 For many U.S. women, reproductive health care is delivered separately from primary care, 6 which leads to fragmented care. 4, 7, 8 Further, the specialty of a woman's provider is important; women who receive some care from a gynecologist have higher rates of Pap test receipt than women who see generalists. 8, 9 Women from vulnerable subpopulations, including women with a range of disabilities, do not receive preventive screenings at the recommended rates. [10] [11] [12] Women with intellectual disabilities (defined as women with an IQ two or more standard deviations below the mean who have difficulties in two or more adaptive areas of daily living evident before age 18 years) 13 have lower-quality health care (e.g., receipt of care when needed and satisfaction with care) and overall health than women without intellectual disabilities, 10, 14, 15 including low rates of Pap test screenings. [16] [17] [18] One national study found that women with intellectual disabilities were 72% less likely than women without disabilities to have received screening for cervical cancer. 18 Thirty-nine percent of women in another study had Pap tests within the past three years. 10 Unique barriers impede women with intellectual disabilities from receiving Pap tests, including the patients' limited transportation to and from appointments [19] [20] [21] as well as their anxiety and lack of knowledge about pelvic exams. 22, 23 Health professionals often use medical equipment that is inaccessible to people with mobility impairments, lack training and knowledge about intellectual disabilities, 15, 19 or hold discriminatory social attitudes. 24 Some physicians do not recommend Pap tests for women with intellectual disabilities due to unsuccessful prior examination attempts, the patients' need for sedation, or the patients' lack of insurance. 21 Family members may discourage or decline screenings when they are recommended by health professionals, 21 and women who live at home with family receive Pap tests at lower rates than other women with intellectual disabilities. 10, 25 The need for Pap tests in this population has been questioned. Researchers have found lower incidence of cervical cancer but higher incidence of cancer of the corpus uteri and ovaries in women with intellectual disabilities compared with women without intellectual disabilities. 26, 27 Some researchers and medical professionals argue that screening guidelines may not apply to this group of women because of presumed low rates of sexual intercourse and low incidence of abnormal cervical cytology. 28, 29 However, women with intellectual disabilities may be unwilling to disclose their sexual histories in the presence of caregivers who accompany them to the examination, leading doctors to erroneously believe these women are not sexually active. 19 Taken on balance, the women's lack of knowledge about sexually transmitted diseases, 30 their exceptionally high rates of sexual assault victimization, 31 and the physicians' lack of knowledge about the women's sexual histories support regular Pap tests for women with intellectual disabilities.
The Surgeon General's Closing the Gap report called for comprehensive measures to increase preventive screenings for adults with intellectual disabilities. 32 However, the existing evidence of Pap test rates of women with intellectual disabilities has been based on self-reported or proxy-reported (i.e., caregiver) interview data. Estimates of accurate Pap test recall by women without intellectual disabilities range from 65% to 89%. Overreporting may occur because of social desirability bias. 33 In addition, problems with telescoping, or reporting that an exam occurred more recently than it actually did, may also be prevalent. 33, 34 Women with intellectual disabilities often have limited knowledge or understanding of the exam 23 and may be unable to accurately report receipt or may confuse routine care such as a pelvic exam with the Pap test. 33, 34 Caregiver or proxy reports can also be problematic not only for the recall difficulties outlined previously, but also because the reporter may lack knowledge about the woman's medical care. Therefore, it is important to establish rates of cervical cancer screening receipt from sources other than self-and proxy-reported data.
This study aimed to (1) determine rates of Pap test receipt for women with intellectual disabilities from the women's medical records, which are valid sources of data for receipt of this type of testing; 34 and (2) identify the determinants of such screening.
metHodS
We analyzed retrospective medical record data obtained as part of a larger project that included a multisite, randomized controlled trial of an intervention to promote cervical and breast cancer screening among women with intellectual disabilities. 35 
Site recruitment
Full details of our recruitment and informed consent procedures are available elsewhere. 36 Briefly, the study began by identifying potential partner agencies across one Southeastern state in the U.S. The research team contacted community colleges, community rehabilitation programs, and mixed residential and vocational sites that provided services to adults with intellectual disabilities. In the state where this study was conducted, community colleges offer compensatory education programs, which are free educational programs for adults with intellectual disabilities. Sites were asked to help identify women from their program who met study criteria, provide an on-site instructor to deliver the health intervention being tested after receiving training from the research team, and assist the research team in maintaining contact with the participants during the course of the study. Of the 45 programs that were initially contacted, 21 (47%) agreed to participate in the study. These 21 sites were located in 16 counties geographically dispersed across the state and included both rural and urban communities. Women resided in 27 counties across the state.
Participant recruitment
The research team held information sessions at each participating site with women who had intellectual disabilities, site staff, and any interested caregivers or guardians. At these sessions, research team members reviewed the purpose of the study and the consent forms and then presented study information in multiple formats, including a video, group discussion, and consent forms with pictures. The team first obtained consent from each woman and then from her legal guardian, if applicable. In addition, the group reviewed the Health Insurance Portability and Accountability Act (HIPAA) of 1996 together and then the team gathered the signatures required for release of medical information from medical practices.
Enrollment criteria for the randomized controlled trial included female, 18 years of age, with an intellectual disability, and able to participate in a brief, in-person interview. Among 269 potential participants, 203 (75%) agreed to participate in the study and release medical records to the research team. Four women withdrew from the study before their medical records were collected. In addition, for the purposes of the study of medical record analysis, we excluded women for whom we did not have medical records and women who were older than 65 years of age (to be consistent with the U.S. Preventive Services Task Force [USPSTF] screening guidelines that were in place at the time data were collected). 37 An additional seven women were excluded for missing covariates. These exclusions yielded a final analytic sample of 163 women.
All women participated in interviews with research staff to measure their knowledge of cervical cancer screening, answering questions such as, "What is a Pap test?" and "How often should you receive a Pap test?," and were paid $15 for each interview. 23, 35 The research team conducted baseline interviews from September 2009 to December 2010 to measure the women's knowledge and determine the names of their physicians.
Procedures
We requested medical record data from 2006 through 2010 from the health-care providers of all study participants. During their initial interview with research staff, participants provided the names of any doctor or other health-care provider who had provided general care, Pap tests, or breast exams. Many women were uncertain of the name of their doctor or only knew partial information about the doctor. With assistance from staff and caregivers, and with the women's permission, we attempted to identify physicians for all five target years. We experienced greater success (99%) in physician identification for 2010 and less success (e.g., 73% in 2006) for earlier years.
Once we identified the physician or medical practice, we faxed information request packets to each medical practice. The packet included a letter from the project manager, a data abstraction form, and a signed HIPAA consent form. Abstraction forms requested dates of physicals, Pap tests, and mammograms for each year in the study period; health-care providers were to return a value of NR (not received) for any screening not received in that particular year. We asked practices to complete the abstraction form and fax it back to a secure fax machine. After three weeks, the research team called practices that had not responded and faxed the packet again. This procedure was repeated as necessary. Obtaining abstraction forms took multiple attempts, ranging from a single request to 10 contacts from research staff. Details of the abstraction process are available elsewhere. 38 Medical record data collection occurred from November 2009 through September 2012.
Various practice staff, including physicians, nurses, and medical record personnel, completed the returned abstraction forms. Among this sample of women 18-65 years of age, Pap test data were obtained for 163 women during the three-year period 2008-2010, yielding a response rate of 82%.
Measures
Dependent variable: receipt of Pap. We created a binary variable to define Pap test receipt or nonreceipt in each year from 2006 through 2010 for each woman. Point prevalence estimates were determined for each year from 2006 through 2010. We created a second binary variable to define Pap test receipt or nonreceipt at any point from 2008 through 2010, in accordance with USPSTF guidelines current at the outset of the study. 37 To identify determinants of receipt of Pap tests during the three-year period, we examined various demographic variables and other factors including residence, living situation, insurance type, history of having children, medical practice type, guardianship status, knowledge of Pap test, and whether or not someone accompanied the woman into the medical examination room. Demographic variables reported by the collaborating sites included the women's guardianship status, race, age, and severity of impairment. We obtained information about the severity of impairment from the women's educational or employment records. The U.S. Census Bureau's 39 designation for each woman's home community determined whether she lived in an urban or rural residence. The women reported living situation, history of having a child, and if someone accompanied them into the examination room during medical appointments. We measured knowledge of Pap test during the in-person interview with research staff using a standardized measure. 23 The research staff asked each participant to define or describe a Pap test and to state how often women should receive the exam. The staff coded responses as correct or incorrect, depending on whether they accorded with the clinical guidelines. The woman's health insurance type and the medical practice type were obtained from the medical practices.
For data analysis, we used descriptive statistics to report the demographic and other characteristics of the sample and to estimate receipt of cervical cancer screening. We focused on two outcomes: (1) receipt of cervical cancer screening each year from 2006 through 2010 and (2) receipt of cervical cancer screening according to clinical guidelines from 2008 through 2010 (i.e., receipt of cervical cancer screening at any point during the years 2008-2010). Multivariate logistic regression models were estimated to determine the association of various demographic and health-care provider characteristics on the women's likelihood of receiving cervical cancer screening. We performed standard diagnostic tests for collinearity, which was not a concern with these variables. Analyses were conducted using Stata ® statistical software version 12. 40 reSultS Characteristics of the study sample are shown in Table  1 . The entire sample was approximately evenly divided between white (55%) and African American (43%) women with a mean age of 40 years. Nearly all women Results of the multivariate logistic regression model predicting receipt of Pap tests are shown in Table 2 . The characteristics associated with receiving Pap tests included living situation, residence location, and medical practice type of women with intellectual disabilities. In other words, women who lived at home with family caregivers were less likely to receive Pap screening (odds ratio [OR] 5 0.21, 95% confidence interval [CI] 5 0.08, 0.52) than women living in residential settings. Women who lived in a rural setting also had a greater likelihood of receiving Pap tests in any of the three years (OR=3.43, 95% CI 1. 40, 8.40 ) than women who lived in urban settings. Women who had a general practitioner as their physician were less likely to receive the screening (OR50.13, 95% CI 0.02, 0.81) than women who had an obstetrician/gynecologist (OB/GYN) as their physician. In additional analyses, controlling for all model covariates, there were no statistically significant differences between women who lived alone or with a partner in comparison with women who lived with family caregivers (data not shown).
We also conducted sensitivity analyses to explore the relationship between receipt of physical examinations, defined as a general primary care visit, and Pap tests. Sixty-four percent of the sample received a physical exam in 2010 compared with 32% of women who received a Pap test that year. When we estimated new regression models including a covariate for receipt of physical exam, there were no changes in the significance of any other model covariates or in the direction or magnitude of effects (data not shown).
diScuSSion
This study is the first analysis of determinants of cervical cancer screening for community-based women with intellectual disabilities using data from medical records (as opposed to self-reported or proxy-reported data). We found a three-year Pap test rate of 55%, which is far below both the 93% population target of Healthy People 2020 and the actual three-year national screening rate of 85% in 2008. 3 Our rate of screening was, however, somewhat higher than the 39% screening rate reported for a sample from California in 1997. 10 The trend in Pap tests was relatively stable during the years 2006-2010, ranging from a low of 23% in 2006 to a high of 34% in 2008. Our findings that women living at home with family caregivers were less likely to receive Pap tests corroborates recent evidence that rates of preventive screenings are generally worse for adults with intellectual disabilities who live at home rather than in residential settings. 10, 25 However, an unexpected finding was that women who lived in rural communities were more likely to receive screenings than those in urban communities, contrary to previous evidence of better Pap test rates for women without intellectual disabilities living in urban settings, 41, 42 suggesting that further research is warranted. These findings suggest that (1) women with intellectual disabilities are not receiving cervical cancer screening at recommended rates or at rates similar to women without intellectual disabilities, (2) interventions to improve Pap test rates for women in the general population have failed to reach women with intellectual disabilities, and (3) there is a need for specialized screening guidelines for women with intellectual disabilities. Such guidelines could effectively include having health-care providers give women with intellectual disabilities adequate time, support, and preparation to understand the procedures. 43 New guidelines should recommend screening for women whose sexual histories, including sexual assault victimization, cannot truly be known or are unlikely to be honestly reported in the presence of paid or family caregivers.
While there has been some discussion about if and how often women with disabilities should receive cervical cancer screening, 28, 29 current estimates of high sexual assault rates 31 and limited knowledge of the women's sexual activity indicate that women with intellectual disabilities could benefit from screening with the proper support. In addition, the majority of women in our study reported that someone accompanies them to medical appointments, including into the examination room. While this support may be important in helping the women communicate with their physicians, women may be less likely to disclose sexual relationships, both consensual and coerced, in the presence of a caregiver.
Our finding that women living at home with family are screened at lower rates further emphasizes the need for targeted education of family caregivers about the importance of screenings. Previous research suggests that physicians may not recommend exams and/or family caregivers may refuse them. 21 Therefore, educating physicians about the health of women with intellectual disabilities and ways to administer exams in a way that reduces their fear and anxiety is also warranted.
Limitations
This study was subject to several limitations. First, nearly all of the women were insured; as such, this study does not provide evidence about uninsured women with intellectual disabilities. Second, we were unable to collect evidence of why women did or did not receive exams. Third, we were not able to verify the accuracy of the medical record data that the health-care providers and medical practices provided. Fourth, the small sample size and use of a single state limited the study's generalizability. Finally, we could not determine if women had had a hysterectomy.
Strengths
The study also had important strengths. First, we report rates of Pap test receipt among a sample of geographically dispersed women who live in a range of community settings and receive care from a variety of medical practices. This sample closely represents the population of women with intellectual disabilities living in the state in which the sample resides. However, it is more racially diverse than the national population of women with intellectual disabilities. 44 Second, our reliance on objective medical records eliminated recall bias, social desirability bias, and other problems associated with self-reported data. A final strength was that the women were not drawn from a single medical practice.
concluSion Medical record data indicate that women with intellectual disabilities receive cervical cancer screening at rates that are far below Healthy People 2020 targets. Women living in residential facilities, women in rural communities, and women who had OB/GYNs were more likely to be screened but were still largely underserved. Effective interventions are required to enable more women with intellectual disabilities to receive cervical cancer screening. 
